The purpose of this study was to examine the effects of music listening in older adults following hip or knee surgery. Acute confusion and pain after surgery can increase length of stay and reduce function. Study results demonstrate a reduction in acute confusion and pain and improved ambulation and higher satisfaction scores in older adults who listened to music. KEY WORDS: acute confusion, hip and knee surgery, music, older adults, pain
The purpose of this study was to determine the effect of music listening on 4 outcomes related to postoperative recovery from hip or knee surgery: (1) pain, (2) cognition, (3) the ability to ambulate after hip or knee surgery, and (4) patient satisfaction. Hip and knee surgeries are the most common types of surgery among persons older than 75, affecting survival and quality of life in this population. 1, 2 Nursing goals for postoperative care in for older adults undergoing hip or knee surgery include restoring preoperative function and preventing complications. 3 Rehabilitation in older adults following hip or knee surgery should start in the immediate postoperative period in order to achieve optimal function. 4 Successful rehabilitation depends largely on the patient's cooperative participation. Participation in rehabilitation therapies can be hampered after hip or knee surgery by pain and acute confusion. 3 Therefore, patients whose pain is not under control and/or who experience acute confusion, even if only for a short time, may delay physical therapy, which can hamper recovery. 5 Recovery is hampered particularly by postoperative pain.
Pain management is a primary nursing intervention in older adults after hip or knee surgery. Managing pain is a crucial aspect of perioperative nursing care
Duggleby and Lander found that pain intensity, pain distress, and sleep disturbance from pain decrease the older adult's ability to return to preoperative functional status. 7 Nurses tend to underestimate pain in older adults and not adequately manage pain in postoperative patients because of fear of addiction and fear of complications from analgesic medications. 8 Some analgesic agents have the potential to cause harmful side effects in the older adult population. Therefore, nonpharmacologic approaches to reduce pain, such as music and art therapies, massage, and cognitive-behavioral approaches should be investigated for efficacy. 9 Confusion is a comorbid marker of impaired recovery in older adults undergoing hip or knee surgery. 10 Thirty to fifty percent of elders experience a period of acute confusion or delirium after hip or knee surgery and that percentage increases with age. 3, [11] [12] [13] Increased stress of hospitalization, the hip or knee fracture itself and the accompanying pain, being placed in unfamiliar surroundings, and the prolonged effects of medications such as anesthetics and analgesics are predisposing. 14 
Rasmussen
13 concluded that elders who experience periods of acute confusion postoperatively have poorer surgical outcomes, experience higher rates of complications and injury, and demonstrate decreased functional status for up to 6 months after hospital discharge. Importantly, Rasmussen found that periods of delirium could be disconcerting and cause fear and anguish to family members who bring their loved ones to the hospital with no cognitive dysfunction and then see them become confused and anxious.
Common signs of postoperative confusion or delirium identified by nurses include patients' confusion, disorientation, and altered awareness of where they are and of their own safety needs, aggressive behavior, and altered ability to interact with others. 15 These common signs of delirium usually subside once elders recover from the anesthesia and are able to adjust to their surroundings. However, complications, such as the inability to complete activities of daily living and decrease in executive function, often last long after the actual period of delirium.
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MUSIC LISTENING AS THERAPY
Music listening is a noninvasive, inexpensive, and safe nursing intervention that has been successfully used in hospital situations. 16 Music has been shown to decrease postoperative pain 17, 18 and reduce episodes of acute confusion [19] [20] [21] [22] in older adults. Cunningham et al 23 found that older adult patients who listened to music in the preoperative holding area reported less anxiety and had lower blood pressure and pulse rates than those who did not listen to music. Good et al 24 studied 311 women after gynecologic surgery. All patients in the intervention groups showed significantly reduced pain in comparison with those in the control group who received standard care.
PURPOSE OF THE STUDY
The purpose of this study was to evaluate the effect of music listening on pain, acute confusion, ability to ambulate postoperatively, and patient satisfaction in older adults undergoing hip or knee surgery. Researchers theorized that the ability to positively affect these outcome measures could reduce recovery time, patient morbidity, and perception of pain, and increase general satisfaction with the hospital experience. Therefore, researchers formulated the following research questions.
1. What is the difference in postoperative pain and number of episodes of acute confusion among older adults undergoing hip or knee surgery between those who listen to music during the postoperative period and those who do not?
2. Is there a difference in distance ambulated postoperatively after hip or knee surgery in older adults who listen to music after surgery compared to those who do not? 3. Is there a difference in satisfaction with the postoperative hospital experience after hip or knee surgery in older adults who listen to music compared to those who do not?
PROCEDURE FOR SUBJECT SELECTION
The study employed a randomized, controlled, clinical trial designed to limit sampling error and to obtain participants in the control and experimental groups who were homogeneous. Institutional review board approval was obtained from Florida Atlantic University and the hospital where participants were recruited. There were 124 qualified subjects aged 65 years and older (M = 75.67, SD = 6.1) who completed the study. Two participants were dropped from the study because they had cardiovascular complications during surgery and had to be placed in intensive care units. The inclusion criteria were as follows:
• elders over 65 years of age • undergoing elective hip or knee surgery • alert and oriented to provide consent to surgery and to complete preoperative paperwork independently • able to hear music Table 1 shows a comparison of demographic data for the control and experimental group subjects. The principal researcher recruited each participant during his or her preoperative interview but was not involved in the room placement, which determined whether the participant was in the experimental or control group. Each potential subject was assessed for alertness and orientation, as well as whether or not he or she could independently complete the preoperative questionnaire requiring his or her name, address, telephone number, the name of a family member who would be called after surgery, physician's name, religion, and insurance information. Once this was accomplished, each person was asked if he or she would participate in a research study to determine the effect of a postoperative intervention using music in the recovery period after hip or knee surgery. Those who were willing to participate were asked to sign the informed consent form. All the signed consent forms were kept on a clipboard at the nurses' station so that research staff could be alerted when a study participant was on the unit.
DATA GATHERING
Data were obtained from the medical records of participants after discharge and a postoperative phone call to the patient. Two measures were used to evaluate postoperative pain. A scale of 1-10 (1 being no pain and 10 the worst possible pain the patient can imagine) is used by nurses every 8 hours to assess patient pain after surgery. These numerical ratings were used by researchers to determine the difference between pain levels in the control and experimental groups. The second method used to evaluate pain was to calculate the number of pain medications received by each patient after the discontinuance of the patient-controlled analgesia (PCA) pump on the first postoperative day. All patients in both studies used a PCA pump with morphine on the operative day, which was removed on the first postoperative day, followed by oxycodone 50-100 mg ordered every 6 hours as needed thereafter.
To ascertain the number of episodes of acute confusion experienced by participants, researchers read the nurse's narrative notes. Consistency was achieved in nurse-identified signs and symptoms of delirium and confusion by researchers reviewing these aspects with the orthopedic unit's nursing staff where subjects were postoperatively placed. Table 2 lists data and comments made in the nurses' notes that indicated whether an episode of postoperative confusion or delirium occurred.
Physical therapists at both hospitals conduct a readiness to ambulate measurement once on the operative day immediately after the patient is transported to his or her room from the postoperative recovery unit. The readiness to ambulate score was based on the patient's cognitive status, pain, and willingness to participate in his or her own recovery. Differences in mean readiness to ambulate scores between the music intervention group and the standardized care group were measured. The distance ambulated on each postoperative day was obtained from the physical therapy notes in the participants' medical record. The differences in the mean distance ambulated in feet between the music intervention group and the standardized treatment group were calculated.
Patient satisfaction was determined by calling each participant in the study and asking him or her to rate his or her hospital experience on a scale of 1-10, with 10 being the highest satisfaction level. This phone call was made approximately 2 weeks after surgery when the participant had left the rehabilitation facility.
IMPLEMENTATION OF MUSIC INTERVENTION
After surgery, participants were randomly assigned to rooms on the orthopedic unit of the hospital. Based on availability room, assignments were made by recovery room nurses who were not aware of whether the room had been designated as a control group or an experimental group room. Those in the control group received standard postoperative care, whereas participants in the experimental group, in addition to receiving standard postoperative care, had a bedside compact disc (CD) player that would automatically play the compact disc 4 times daily.
The first CD placed on the player was a lullaby musical selection. Table 3 provides a list of other CDs with varying musical selections that were available to The first CD was played while the patient was awakening from anesthesia. Each day the minimum time that the CD player was set to play was 1 hour 4 times daily. In addition, the nurses were asked to turn on music each time they walked into the room, and family members were instructed on how to turn "on" the CD player. Once patients were awake and oriented, they were instructed on how to use the CD player so that music could be played at any time they desired. All CD players were kept at the patients' bedsides and within their reach. Both groups had access to in-room televisions. No other electronic devices, such as radios, were provided by the hospital. Importantly, for electrical safety, patients were not permitted to bring any electronic musical devices into their hospital rooms.
Research assistants visited the orthopedic unit daily to ensure that the CD players were working, that times for automatic starting of the CD coincided with the patient's preference, and that the CD music was one that the patient preferred. Research assistants visited with both groups so that the daily visits and the attention participants received from the research assistants would not influence the outcome of the study.
Once all of the participants in both the control and experimental groups were discharged, a list of chart numbers was given to the medical records department. The charts of all participants were identified and set aside for the researcher. The principal researcher reviewed the nurses' notes, medication administration records, and the scores for ambulation from the physical therapy notes made on each chart.
The principal researcher called each patient 10 days after discharge to determine his or her satisfaction with postoperative experience in the hospital. Again, a scale of 1-10 was used, 1 being the worst experience and 10 being the best experience they could imaging.
RESULTS
To answer the first research question, an analysis of variance (ANOVA) was used. Results determined that there was a significant reduction in the number of pain medications taken postoperatively in those participants who listened to music when compared with those who did not (f = 26.93, P = .001). In addition, there was a significant reduction in the patients' rating of their pain in the intervention group in comparison with the control group on each postoperative day; day 1 (f = 12.69, P = 001), day 2 (f = 25.54, P = .001), and day 3 (f = 35.90, P = .001). Tables 4 and 5 means and standard deviations between groups for pain medication administration and self-rating of pain. An ANOVA was used to determine the difference in the number of episodes of acute confusion experienced in each of the study groups. The intervention group experienced significantly fewer episodes of acute confusion than did the control group, which received standardized care (f = 29.56, P = .001). Eighty-four patients of the 124 participants had no episodes of acute confusion. Thirty-two patients had one experience of acute confusion (28 control group and 2 experimental). Six control group participants had 2 or more episodes of acute confusion noted in the nurse notes. In total, of the 38 participants who experienced episodes of acute confusion, only 2 were in the experimental group whereas 36 were in the control group.
Finally the readiness-to-ambulate scores were compared with ANOVA, and it was determined that those in the interventional group had higher scores than did those in the control group (38.14, P = 001). Table 6 presents the mean, range of scores, and standard deviation for both the interventional and control groups for readiness to ambulate.
To answer the second research question, the number of feet ambulated was measured each day. Differences were compared by ANOVA, comparing the mean number of feet walked between the experimental and control groups. There was a significant difference in the distance ambulated on each day; day 1 (f = 17.59, P = .001), day 2 (f = 33.68, P = .001), and day 3 (f = 18.84, P = .001). Table 7 provides data on the mean number of feet walked by each group on each day and the standard deviation.
The third research question was answered by measuring the differences in the means of patient satisfaction levels on a 1-10 scale that were obtained during a postoperative phone call. An ANOVA was used to measure the differences between the mean satisfactions scores of the experimental and control groups. The experimental group demonstrated a significant increase in mean satisfaction scores in comparison with the control group (f = 96.00, P = .000). All of the patients in the experimental group mentioned music as a positive experience during their recovery. Table 8 provides the means, score ranges, and standard deviation of patient satisfaction scores.
DISCUSSION
From the beginning of modern nursing, one of the most important roles that nurses fulfill is to put the patient in the best possible condition for nature to restore or preserve health and to prevent or cure disease or injury. In other words, nurses should create environments in which healing can happen. The environment full of sound in hospitals can be discomforting and strange to older adults after surgery. 25 Researchers theorized that music listening could improve the postoperative environment for older adults after hip or knee surgery and thereby promote healing in this group. The purpose of this study was to determine the effects of music listening on pain, acute confusion, postoperative ambulation and patient satisfaction in older adults after hip and knee surgery.
The results of the study demonstrated decreased pain perception, fewer requests for pain medications, and fewer episodes of confusion and delirium in elders who listened to music during recovery from hip and knee surgery. Pain and acute confusion negatively affect the ability of elders to recover and decrease function after hip and knee surgery. Music's ability to decrease the confusion and delirium episodes and to increase earlier ambulation facilitates better recovery and is a positive finding of this study. In addition, the experimental group had higher scores on the readiness-to-ambulate scale and were actually able to ambulate further distances than the control group. Early ambulation and ability to ambulate further distances postoperatively has been linked to improved recovery and return to preoperative functional levels. Finally patients with the music listening intervention rated the hospital experience more positively than those who had routine recovery care.
The outcomes of this study are consistent with findings from a study by McCaffrey and Good, 17 who studied the lived experience of using music in the postoperative setting. The researchers found that patients found the music comforting in a discomforting situation and distracted them from pain. In addition, the study extends the work of Lukas, who used a survey to determine the use of music in outpatient surgery and found that participants overwhelmingly felt that music listening was a positive addition to traditional pain and anxiety management. 26 Findings in this study are similar to those of Good et al, 24 demonstrating decreased pain after gynecological surgery, and expand the knowledge that pain is reduced in older adults after hip and knee surgery as well. Decreases in episodes of acute confusion in this study support the findings of Wong et al, 3 who found that music assisted in improved cognition among older adults after hip surgery.
The findings of this study suggest that nurses can confidently use music as an intervention for those older adults undergoing hip or knee surgery to reduce pain and episodes of acute confusion as well as to better prepare them for postoperative ambulation. Study findings indicate that nurses can also use music to improve the hospital experience for older adults after hip and knee surgery. Therefore, hospitals should develop music listening as a nursing intervention in areas where older adults recover from hip or knee surgery.
To use music listening in order to implement the findings of this study in a clinical situation does not take special knowledge of music. The researchers in this study selected CDs of various kinds and allowed patients to choose music they enjoyed. Music can be changed depending on patient preference or mood by the patient or family as well as the nurse or nursing assistant. Nurses should be encouraged to develop music listening as an intervention for older adults after hip or knee surgery.
Nursing educators should encourage students to use this type of evidence when preparing to care of older adults after hip or knee surgery. Students may bring this knowledge to a nursing unit where music listening had not been tried.
Further research in this area should focus on measuring acute confusion in a more systematic way to determine whether there was a difference in the number of episodes of acute confusion or whether patients who experienced the music intervention simply were confused but relaxed and did not exhibit noticeable signs of acute confusion. Research of the use of music during the postoperative period for other groups of patients, and after other types of surgery, would also be beneficial.
CONCLUSION
Music is a safe, inexpensive, easy-to-use intervention that can be used by nurses to reduce pain and episodes of acute confusion and improve recovery in older adults after hip and knee surgery. Music as an intervention assists nurses in creating environments in which patients are better able to heal. Nurses can use music as an intervention to promote the establishment of a healing environment for older adults after hip or knee surgery.
Music listening increases the autonomy of the nurse by providing an intervention that can be used at the nurse's discretion. Therefore, using music listening as a nursing intervention may improve the ability of nurses to assist older adults to return to the highest possible functional state after hip or knee surgery.
